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(54) Title: CELL CULTURE APPARATUS 

(57) Abstract 

Cell culture apparatus comprises a frame 
(2), supporting a horizontal axis rotor (3) that 
houses a plurality of roller bottles (6). Each roller 
bottle is equipped with a dip tube (14) that com- 
municates with a manifold (10) and a scalable 
external connection (17) via a multichannel peri- 
staltic pump (8). The arrangement is such that 
process fluid (15) may be injected into or ex- 
tracted from all the roller bottles (6) simultane- 
ously via the external connection (17), by opera- 
tion of the peristaltic pump (8). Each roller bottle 
(6) is equipped with a microporous air vent (13) to 
atmosphere to provide pressure equalisation when 
pumping fluid in or out of the bottle. The en- 
tire assembly comprising rotor (3), bottles (6), dip 
tubes (14). filters (13), pump (8), manifold (10), 
and external connection (17), may be rotated about 
a horizontal axis at a controlled speed for cell in- 
cubation purposes. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 




AU 


AmtfiHi 


GE 


Georgia 


MW 


Malawi 


BE 


Barbados 


GN 


Guinea 


NE 


Niger 

Netherlsndi 


BE 


Belgium 


GR 


Greece 


NL 


BF 


Burkina Puo 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


rr 


Italy 


PL 


Poland 


BR 
BY 


Brazil 


JP 


Japan 


PT 


Portugal 
Romania 


Belarus 


KE 


Kenya 


RO 


CA 


Canada 


KG 


Kyrgystu 


RU 


Russian Federation 


CF 


Centra) African Republic 


KP 


Democratic People's Republic 


SO 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


a 


Ctoe d' I voire 


KZ 




SK 


Slovakia 


CM 


Cameroon 


U 




SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Cfeecboelovakia 


LU 


Luxcpiboorg 


TG 


Togo 


CZ 


Ctocfa Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Ocmny 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD . 


Republic of Moldova 


UA 


Ukraine 


ES 


Spam 


MG 


Madafaacar 


US 


United States of America 


Fl 


Finland 


ML 


Mali 


uz 


Uxbekistan 


FR 


Ranee 


MN 


Mongolia 


VN 


V iet Nam 



rWO 96/05285 



PCT/GB95/01833 



TITLE: Cell Culture Apparatus 

TECHNICAL FIELD 
This invention relates to apparatus for the large scale 
processing of cell cultures, 

5 BACKGROUND TO THE INVENTION 

The rapid growth of biotechnology has led to the need for 
large scale tissue culture techniques for anchorage 
dependent cells. Roller bottles are used extensively in the 
industry for this purpose. Cells are cultured whilst 

10 attached to the interior of the roller bottle. Existing 

roller bottle machines provide for rotation of the bottles 
to keep the cells bathed in culture medium during culture 
stages. The processing operations such as innoculation, 
culture medium supply, or harvesting for example which 

15 require the flow of fluids into or out of the roller bottle 
are carried out manually or by expensive mechanical handling 
systems such as robots. 

For large scale production, this process can be awkward, 
time consuming, and carries the risk of infection of the 

20 bottle contents by foreign organisms during handling. 

In some systems, the need to physically handle the 
roller bottles is eliminated by providing each bottle with 
a special cap that is equipped with a rotary seal and feed 
tubes that allows the bottle to rotate and yet facilitates 

25 the injection or extraction of process fluids. This system 
is prone to external infection via the rotary seals however, 
and is in any case mechanically complex and thus expensive. 
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A system that would provide aseptic access to the 
interior of a large number of roller bottles via a single 
connection whilst still allowing the bottles to rotate, but 
which did not require the use of a large number x»f rotating 

5 seals, would be of greater practical and economic advantage 
to large scale roller bottle processes using anchorage 
dependent cells. 

DISCLOSURE OF INVENTION 
According to one aspect of the present invention, there is 

10 provided, cell culture apparatus comprising a chassis or 
supporting frame, a rotor releasably housing a plurality of 
cell culture vessels/roller bottles, said rotor being 
mounted about a substantially horizontal axis or shaft 
supported by said frame, with means provided to facilitate 

15 rotation of the rotor at a controlled speed, a reversible 
multi-channel pump or pumps, mounted on and rotating with 
the rotor, a manifold with one or more sealable external 
connections and a plurality of connections communi eating 
with the individual channels of the muti-channel pump or 

20 pumps, each of the cell culture vessels being equipped with 
a microporous air vent to atmosphere and a dip tube, the dip 
tube of each vessel being individually connected to one 
channel of said multi-channel pump or pumps, the arangement 
of the parts being such that the assembly comprising the 

25 rotor, cell culture vessels, pump, manifold and the 

connections to the cell culture vessels may be rotated about 
said horizontal axis, and the arrangement also allowing 
fluid to be injected into or extracted from the roller 
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bottles simultaneously via a single external connection, 
under the influence of said multi -channel pump or pumps. 

It is preferred to employ a multi -channel pump having 
a common pumping element, but as an alternative several 

5 pumps may be employed. It is convenient to use a pump of the 
peristaltic type. 

Preferably means is provided for selectively opening 
and closing each of the connections individually whereby 
fluid is injected into or extracted from selected culture 

10 vessels. 

The cell culture vessel may comprise a conventional 
roller bottle whose cap is replaced, by a cap equipped with 
said microporous air vent and with said dip tube. 

Alternatively, the cell culture vessel may be purpose 
15 made for the apparatus in which case it is proposed to 

dispense with the filling cap and to provide the vessel with 
an integral air vent and dip tube. These may be moulded or 
bonded in place. The use of an integral dip tube further 
reduces the cost and complexity, whilst the risk of external 
20 infections whilst connecting the bottle is likewise reduced. 

Accordingly another aspect of the invention provides 
a cell culture vessel/roller bottle, comprising a 
substantially cylindrical culture vessel, a dip tube formed 
integrally in said vessel such that fluid may be fed into 
25 or withdrawn from the vessel via the said dip tube, and 
means formed integrally in said vessel to accommodate a 
microporous vent filter such that air may leave or enter the 
vessel in order to allow pressure equalisation with the 



WO 96/05285 



PCT/GB95/0183^ 



atmosphere as fluid is fed into or withdrawn from from the 
vessel without allowing the entry of contaminating particles 
or organisms. 

As an alternative to providing each vessel with 

5 a filter, one filter may be arranged so as to vent a number 
of vessels via a vent manifold and interconnecting tube 
system similar to that already described for the 
distribution of fluid to/from the vessels. 

For certain processes that require the introduction of 

10 gasses such as carbon dioxide into the roller bottle to 

enhance cell growth, the vessel vent, (or vent manifold) may 
be equipped with a valve or closure to prevent loss of the 
gas to atmosphere by diffusion during culture stages; said 
valve or closure being temporarily opened to atmosphere to 

15 allow pressure equalisation whilst fluids are being pumped 
into or out of the vessel. 

The cell culture vessel is primarily intended for use 
with the above-described cell culture apparatus. More 
particularly, the bottles may be connected to the pump tubee 

20 prior to sterilisation, thereby further reducing the risk 
of contamination whilst setting up the apparatus. 

Accordingly, the present invention also provides an 
assembly comprising a plurality of cell culture vessels each 
having a dip tube by which fluid may be fed into or 

25 withdrawn from the vessel and a vent filter for equalising 
pressure within the vessel, and further comprising a fluid 
manifold having a seal able external connection, and a 
respective connection between the manifold and each of said 
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plurality of vessels. 

Prefer rably the assembly is disposable. The manifold 
to vessel connection is conveniently made with a flexible 
tubing suitable for use with a peristaltic pump. 
5 A preferred embodiment of cell culture apparatus 

(utilising multiple roller bottles) utilises spring clips 
for supporting the roller bottles releasably within the 
rotor. 

Preferably means is provided for tilting the axis of 
10 the rotor to cause fluid to run towards the dip tubes. The 
tilt mechanism is usually only employed when the rotor is 
stationary. Advantageous ly, means is provided for preventing 
accidental tilting, say in the manner of an interlock. 

Preferably each channel of the pump is individually 
15 « adjustable. 

It is advantageous if each cell culture vessel can be 
removed from the rotor without having to disconnect the 
fluid connection thereto. This may be required to permit 
analysis of the culture (whilst in the bottle) using a 
20 microscope. This can be readily made possible by providing 
a sufficient length of tubing between the manifold and the 
vessel. When the apparatuses in use with the cell culture 
vessels located in the rotor the excess length of tubing is 
conveniently wrapped around a neck portion of the cell 
25 culture vessel. A clipping system is employed to hold the 
tube in place. Alternatively a separate tube storage means 
may be provided on the rotor. 

It is preferred for each bottle to have the same length 
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of vessel to manifold connection. 

Another aspect of the invention provides a multichannel 
peristaltic pump comprising one or more of the following 
features, namely Individual adjustment of the. channels by 

5 way of a respective pump shoe and means for selectively 
opening and closing the channels. More particularly , the 
means for closing a selected channel serves to lift the pump 
shoe of that channel so that the action of the pump is 
suspended for that channel. 

10 Drive to the rotor is from a drive motor via a belt and 

pulley system. 

According to a yet further aspect of the invention 
there is provided a rotor drive system in which a flexible 
coupling is disposed in the drive train. 

15 Preferably the flexible coupling has a high degree of 

torsional compliance and advantageously it is disposed 
between a drive motor and a pulley of a belt drive. It is 
also preferred to have a flywheel in the drive train and 
advantageously disposed between the flexible coupling end 

20 said pulley. The preferred drive train allows a stepping 
motor to be employed. 

The various aspects of the present invention will now 
be described further hereinafter, by way of example only, 
with reference to the accompanying drawings, In which: - 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front view of the apparatus according to 
one aspect of the present invention. 
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Figure 2 is a sectional side view of the apparatus in 
figure 1, 

Figure 3 is a perspective view of one embodiment of 
multi -channel pump and manifold assembly for use in the 
5 present invention. 

Figure 4 is an exploded perspective view of apparatus 
embodying the various aspects of the present invention , 

Figure 5 is a cross section through one channel of a 
pump for use in the invention with the said channel set in 
10 the pumping mode. 

Figure 6 is a cross section through one channel of the 
pump in figure 5 with the channel set in the clamped, or 
non-pumping mode. 

Figure 7 is a cross section through a rotor drive 
15 system, 

- Figures 8 and 9 are perspective views showing the means 
by which excess tubing is stored, 

Figure 10 shows a longitudinal cross section through 
a cell culture vessel , and 
20 Figure 11 shows a multiplicity of cell culture vessels 

connected into a cell culture vessel assembly, complete with 
interconnecting pump tubes , manifold and external connection 
port . 

MODES FOR CARRYING OUT THE INVENTION 
25 Referring firstly to the drawings of Figures 1 to 3, 

the apparatus comprises a chassis 1 and rear rotor support 
2 which supports a rotor 3 that is able to rotate about a 
horizontal shaft or axis 4. The rotor is driven by a motor 
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and gearbox assembly 5 under the influence of a control 
system, not shown, such that its speed may be varied. 

The rotor 3 releasably houses a plurality of roller 
bottles 6. The front rotor plate 7 provides mounting for a 

5 reversible multi-channel peristaltic pump 8, pump tubes 9 
and manifold assembly 10 . The roller bottles 6 are fitted 
with dip tube/vent cap assemblies 11. Air vents 12 
communicate to atmosphere via microporous filters 13. The 
dip tubes 14 are extended downwards from the axis of the cap 

10 11 on the interior of the bottle 6 so as to dip into the 
process fluid 15 when the rotor is in the upright position 
as shown. 

The dip tubes 14 of the cap assemblies 11 are 
individually connected to the branches 20 of the manifold 
15 assembly 10 using flexible pump tubes 9 via the reversible 
multi-channeil peristaltic pump 8. The pump tubes 9 are 
located against the pump rotor 18 by a pump shoe 19 that is 
pivoted about hinge 21 and is secured in the closed position 
by locking screw 22. The pump tubes 9 may be secured to the 
20 front rotor plate 7 by tube support clips, not shown, 

provided as required. The manifold assembly 10 is secured 
to the front rotor plate 7 by releasable means such that the 
dip tube /vent cap assemblies 11 , pump tubes 9, and manifold 
assembly 10 may be removed for sterilisation whilst still 
25 interconnected. 

A sealable external connection port 17 communicates 
with the manifold 10 such that the said manifold may be 
connected to an external reciever or vessel, not shown, for 
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the purposes of injecting or extracting fluid. Metered 
quantities of process fluid may thus"be transfered into or 
out of all of the bottles 6 simultaneously by stopping the 
rotor 3 in the upright position such that the dip tubes 14 
5 are dipping into the culture medium 15, before making an 
aseptic connection to the connection port 17, and operating 
the pump 8 as required. 

Provision may be made to tilt the rotor 3 on its axis 
by a few degrees so as to cause the fluid 15 to run towards 
10 the dip tube 14 end of the roller bottles 6, thus minimizing 
the residue left in the bottle after emptying. 

Electrical power for operation of the pump 8 is 
provided by slip rings , not shown, operating between the 
chassis 1 and the rotor 3. The pump 8 may be controlled by 
15 a presettable counter, not shown, that stops the pump 8 
after a preset number of revolutions of the pump rotor 18, 
in this manner, an automatically metered quantity of fluid 
may be transferred into or out of the bottles 6 as required. 
The peristaltic pump 8 may be mounted releasably to the 
20 front rotor plate 7 such that a single pump may be used to 
process a number of rotors 3 sequentially, thus eliminating 
the cost of providing each rotor 3 with its own pump 8. In 
such an embodiment, clamping means, not shown must be 
provided on each rotor 3 to occlude- the individual pump 
25 tubes 9 and thus prevent siphoning of fluid between bottles 
when the pump 8 is removed. 
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The connection port 17 may be connected to a non- 
rotating system, not shown, by a flexible umbilical tube, 
not shown, that allows limited rotation of the rotor 3, yet 
still allows the transfer of fluid. Excessive, twisting of 
5 the umbilical is prevented by providing automatic means to 
periodically reverse the direction of rotation of the rotor 
3. 

The connection port 17 may be connected to a non- 
rotating system, not shown, via a rotary coupling, thus 

10 allowing the rotor 3 to rotate, whilst also providing for 
the transfer of fluid. In such an embodiment, the rotation 
of the rotor 3 may be unidirectional. 

The rotation of the rotor 3 and the operation of the 
pump 8 may be under the influence of an automatic timing and 

15 control system, not shown, that facilitates the automatic 
transfer of fluids to/from the aforementioned non- rotating 
system. 

The apparatus may be equipped with a removable 
insulated hood, or cover, and provided with an electrically 

20 operated air heater and temperature control system, not 
shown. The arrangement being such that the apparatus may 
automatically regulate the temperature of the bottles 6, 
without the need to place the apparatus within an incubator 
or temperature controlled environment. 

25 Means may be provided to disable selected channels of 

the multi-channel pump 8, by lifting a corresponding section 
of the pump shoe 19 clear of the pump rotor 18, and 
occluding the corresponding pump tube by clamping means, not 
shown. The arrangement being such that fluid may be pumped 
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into or out of selected bottles within the apparatus. 

Referring now to figure 4, a preferred embodiment of 
apparatus comprises a wheeled chassis 101, supporting a 
demountable rotor 102, by means of a drive roller 103 and 
5 a support roller 108, such that rotation of the drive roller 
103 results in rotation of the rotor. A drive motor is 
located below the cover 132 and turns the drive roller 103 
via a belt and pulley system 105, Both rollers 103 and 108 
are equipped with collars 109, that constrain the rotor 102 
10 from axial movement by locating either side of the front 
rotor plate 131. 

The rotor 102 releasably houses a multiplicity of 
roller bottles, not shown, by means of spring clips 110 
which grip the bottles radially within the holes 133 in the 
15 rotor plates, there being three spring clips 110 in each 
hole 133, such that both ends of the bottles are fully 
supported when inserted through the holes. The front 131 and 
rear 127 rotor plates are rigidly held together by means of 
triangulated bracing struts 134, the ends of the said struts 
20 being releasably located to the rotor plates such that the 
rotor assembly 102 may be dismantled for transport or 
storage. 

A rotor tilt lever 123 acts via shaft 124 upon a crank 
arm 125 and roller 126, the arrangement of the parts is such 
25 that by turning the tilt lever 123 clockwise, roller 126 
acts upwards upon the rim of the rear rotor disc 127, and 
lifts the rear of the rotor. Tilting the rotor in this 
manner ensures ensures complete emptying of the bottles when 
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pumping out fluid* 

The rotation of shaft 124 is constrained by-stops, not 
shown, in both the tilted and lowered positions. When the 
rotor tilt handle 123 is in the lowered position, a 6witch 
is actuated* The control system, not shown, is interlocked 
to prevent rotation of the rotor unless the rotor 102 is 
lowered to the horizontal- 

The control system may also prevent fluid being pumped 
out unless the rotor 102 is tilted. 

A multi-channel peristaltic dosing pump 111 is 
releasably mounted upon the rotor 102, by means of retaining 
screws 135 and location holes 138. 

Referring to figure 5, each channel of the pump is 
equipped with a movable section of pump shoe 112, and tube 
15 clamp 113. The movable pump shoe 112 acts about a hinge 114, 
which in this example is formed by flexing a narrow portion 
- of the shoe 112 material. The shoe 112 is urged onto the 
pump rollers 115 by a spring 116. The minimum gap between 
the rollers 115 and the inner surface of the pump shoe 112 
20 is set by an adjusting screw 117 acting against the pump 
cover 118. There is one such adjusting screw for each 
channel. The tube clamp 113 is shown in the retracted 
position, rotation of the pump will thus cause fluid to be 
displaced through the tube 119. 
25 Referring to figure 6, the tube clamp 113 may be 

extended by actuation of the clamping screw 120, thus 
occluding the tube 119 between the cap 123 and a block 121 
that is fixed to the pump body 122. The action of extending 



WO 94/05285 PCT/GB9S/01833 

- 13 - 

the clamp 113 also has the effect of lifting the pump shoe 
112 away from the rollers 115,, compressing spring 116. This 
prevents the pump tube 119 from being damaged by excessive 
pressure build up in the clamped channel when the pump is 
5 operated to process bottles connected to other undamped 
channels. By this means it is possible to selectively 
transfer fluid into or out of, any, or all of the roller 
bottles as desired. 

Referring to figure 7, rotation of the rotor 102, is 
10 facilitated by means of drive motor 104, acting upon drive 
rollers 103 via a belt and pulley system 105. 

A flexible coupling 106, in this embodiment a spring 
drive, and a flywheel 107 may be interposed between the 
motor 104 and the belt and pulley system 105, to isolate the 
15 drive rollers 103 from torsional vibrations of the motor 104 
and ensure smooth rotation of the rotor. The motor 104 
Itself is located in resilient mountings 136, to prevent 
vibration being transmitted into the chassis 101. The motor 
mountings 136 are secured to a ballast weight 137 that 1b 
20 in turn mounted upon the chassis 101 by a bracket 141. The 
ballast weight 137 has the effect of further reducing the 
magnitude of any residual vibration in the chassis 101. 

By this arrangement, it is possible to utilise a 
stepping motor to drive the rotor without compromising cell 
25 attachment and growth as a result of excessive vibration. 

The use of a stepper motor in this application has 
advantages in that a very wide rotor speed range can be 
accomodated, typically from 0.1 rpm for cell attachment, up 
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to typically 15 rpm so as to allow rinsing or washing of the 
cell sheet* The use of DC servo motors is also possible in 
this application, but analogue systems of this type 
frequently have difficulty in providing accurate and stable 

5 rotational speed over such a wide speed range. 

In order to assure accurate dosing of small quantities 
of fluid, all the pump tubes 119 are the same length, the 
length being sufficient to allow the bottles to be inserted 
into or withdrawn from the rotor 102 while the tubes 119 are 

10 loaded into the pump 111. Referring to figure B* A bottle 
139 is shown positioned within its mounting hole 133. The 
spring retaining clips 110 are not shown for clarity. Since, 
in the embodiment shown, some bottles are much nearer to the 
pump than others, means are provided to accomodate excess 

15 tube length. The bottle caps, or the bottles themselves are 
provided with tube storage means, in this example, a tube 
location disc 126, equipped with a number of tube retaining 
slots 129, about its periphery. Excess tubing is wound upon 
the said tube storage means, or in this example, around the 

20 neck 130 of the bottle 139, as it protrudes from the front 
rotor plate 131. When winding the tube around the bottle 
neck 130, the tube 119 is twisted in the same direction as 
it is wound so as to cancel the inherent twist produced by 
winding, and thus prevent kinking of the final section of 

25 tube. In figure 8, the winding direction is shown as being 
anti-clockwise as indicated by arrow 'A' . The tube is 
therefore twisted one turn anti-clockwise for each turn of 
tubing that is stored around the bottle neck 130. The 
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direction of twist is indicated by arrow , B t . 

The final loose section of -tubing is then secured into 
one of the retaining slots 129 as shown in Figure 9. 

Clips 140 are provided as required on the front rotor 
5 plate 131 to allow storage of the lengths of tubing 119 
connecting the individual bottles to the multi -channel 
peristaltic pump 11, not shown. 

Referring to figure 10, the cell culture vessel/roller 
bottle according to the invention comprises a substantially 
10 cylindrical vessel 201 , equipped with dip tube 204 that 

allows the vessel to be filled or emptied by a connecting 
tube, not shown , that communicates with a mult I -channel 
peristaltic pump, likewise not shown. In the embodiment 
shown, the dip tube 204 is a separate item bonded into the 
15 vessel 201 so as to form a seal, but it may be moulded 
integrally as an extension of the vessel wall 101. 

As fluid 203 is displaced into or out of the vessel, 
the volume of air in the head space 102 changes. Pressure 
equalization with the atmosphere is provided by a vent 205, 
20 that communicates with the head space 102 via a micro-porous 
filter element 207 that prevents the entry of contaminants 
or foreign organisms. A fluid trap is provided by a 
constructed extension of the filter housing 208 that extends 
into the body of the vessel 202 and prevents the fluid 203 
25 from splashing into the filter 207 if the vessel is moved 
or shaken. 

In the embodiment shown, the filter housing 208 is 
bonded into, the vessel 201 by an adhesive/sealant 206, 
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although the filter housing may also be moulded integrally 
with the vessel 201. 

Referring to figure 11, a multiplicity of bottles 201 
may be connected into a re-usable or disposable assembly 

5 that includes tubes 209, manifold 210, and sealable external 
connection 211. The said assembly may then be sterilised 
whilst interconnected, by heat, chemically, or by 
irradiation, thus eliminating the need to connect the tubes 
209 to the bottles 201 under aseptic conditions whilst 

10 setting up the' apparatus. This method of working 

substantially reduces the likelyhood of contamination. 

It will be understood that bottles 201 can be used in 
place of the bottles 6 and/or 139 referred to earlier. 
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CLAIMS 

1. Cell culture apparatus comprising a chassis or 
supporting frame, a rotor releasably housing a plurality of 
cell culture vessels/roller bottles, said rotor being 
5 mounted about a substantially horizontal axis or shaft 

supported by said frame, with means provided to facilitate 
rotation of the rotor at a controlled speed, a reversible 
multi-channel pump or pumps, mounted on and rotating with 
the rotor, a manifold with one or more sealable external 
10 connections and a plurality of connections communicating 
with the individual channels of the muti -channel pump or 
p ump s, each of the cell culture vessels being equipped with 
a microporous air vent to atmosphere and a dip tube, the dip 
tube of each vessel being individually connected to one 
15 channel of said multi-channel pump or pumps, the arangement 
of the parts being such that the assembly comprising the 
rotor, cell culture vessels, pump, manifold and the 
connections to the cell culture vessels may be rotated about 
said horizontal axis, and the arrangement also allowing 
20 fluid to be injected into or extracted from the roller 

bottles simultaneously via a single external connection, 
under the influence of said multi-channel pump or pumps. 

2. A substantially cylindrical cell culture vessel/roller 
bottle specially adapted for use in the apparatus described 
25 in claim 1, said vessel incorporating an integral fluid 
feed/drain tube connection formed either by bonding a dip 
tube through the vessel wall, or formed as a molded 
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extension of the vessel wall, with further means formed 
integrally with said vessel accomodating a microporous 
filter/vent communicating to atmosphere. 

3. A cell culture vessel/roller bottle assembly comprising 
a scalable external connection, a multi-way fluid manifold, 
a multiplicity of substantially cylindrical cell culture 
vessels, a multiplicity of connections communicating between 
each of said vessels and said manifold, each vessel being 
provided with venting means to atmosphere via microporous 
filtering means. 

4. A cell culture vessel/roller bottle assembly as 
described in claim 3, wherein a microporous filter provides 
venting of a plurality of vessels by means of a multi-way 
vent manifold and corresponding plurality of vent manifold 
to vessel vent connections. 

5. A cell culture vessel/roller bottle, or cell culture 
vessel/roller bottle assembly, as described in claims 2,3 
or 4, wherein closure means are operable between a vessel 
and a microporous vent filter, or between a vent filter and 
the atmosphere. • 

6. Cell culture apparatus as described in claim 1, 
wherein a multi-channel pump of the peristaltic type is 
releasably located on the rotor, the arrangement of the 
parts being such that a single pump may service a plurality 
of rotors sequentially* 
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7. Cell culture apparatus as described in claims 1 and 6, 
wherein, closure means are operable-between the manifold and 
the cell culture vessels, the arrangement being such that 
operation of said closure means prevents siphoning of 
fluid between cell culture vessels when said releasably 
mounted peristaltic pump is removed from said rotor. 

8. A cell culture apparatus as described in claims 1 
wherein the rotor is releasably located upon the said 
chassis or supporting frame. 

9* Cell culture apparatus, substantially as described in 
the foregoing with reference to the accompanying drawings* 
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